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Publication Title: 

INSTRUMENTED GOLF CLUB SYSTEM AND ITS METHOD OF USE 



Abstract: 

Abstract of JP 2003024478 

(A) PROBLEM TO BE SOLVED: To provide an instrumented golf club system 
and its method of use making an improvement on restrictions as to the flexibility 
and portability of the system which arise from the former necessity of locating 
receiving equipment in proximity to a radio transmitter built into a golf club. 
SOLUTION: The instrumented golf club system 2 includes an instrumented golf 
club 10, an interface means 18, and a computer 28. The instrumented golf club 
includes a plurality of sensors, an internal power supply, an angular rate sensor 
and an internal ring buffer memory for capturing data relating to a golf swing. 
Measured data are stored in a memory built into the instrumented golf club 
system. The interface means is capable of transferring the data from the 
instrumented golf club to the computer and the data are processed and 
presented in a useful format. 
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<y H 1 6^MM(1 flW^KO^y^y K<DMM 

[00 2 5] 02(1 ^77'A 7 F16 C9±aJ$HE0*C 
fcO. h 77° (top) 3 0, b— (heel) ^3 2, 
7i-7 (face) 34, t- *7 ( toe ) »5B 6 , >JT(r 
ear) 1^3 8, &£T/V#y (ribbon) 4 0£^LT 
V*£. £#J£iUR£fflVVC N HI2(3X, Y, ZW£^L 
T£>£ 0 Xttll (H3tC^-r) V-;l/7>-b (sole 

Plate) 5 4j&»& ( T H ) STS^fnJT" 

YWJ1 h^3 6Kt-;«3 2^t 

(THl/X&mr&vvt) 7lcf^t$)^o ZTOll y 
x-7 3 4H U 7li 38^t (TF WXffiBfc $3 V * 
T) 7R^7^TO5£ 0 

[0026] @2A(i mi com^m4 9 tm2comm 

ffi5 1 £tkLTU£ 0 ^7 H 1 4<S9*'M«ft (m^t 
•?) ^1«49^2«I5 lfccO^iSK 
o m 1 ^1114 9 li? ^r/Aoy H 1 6 £07 
x-734CI^U I2«ffl5 1iiil«ffl 
4 9tfi^ t^9 0° tftf$Jg£2r$\ 
[0 0 2 7] 03^^?^ 7 77X7F1 6(1 



[OO28]04(1 il^IV- I V1KW*C^I§*L 

fc. m^mm^'^y y yy'co-m^LXfi^o , mico 

W~f&y-> ; 6 2t. ^2WW-y'64h ^3 

6 8 (m$M) t^Lx^to z.tit>(Du~ffry- ; j 

l±^7M 4£0MHt-9 0° ^'o^rBlPiSrabftTSe^ 
£*L*CV*S. SlWW-y'6 2(l IIW^^ 
70t, |^2^ 1 7'i'V7 2h. H3<D 1 7>f-\*7 4£:£^r 
LTV^ 0 !2WW-y'6 4(l m4G0VA\l 
6 fc. ^5OT^t78 fc**L 

t^, i3Wf^f-y'6 6 lis 1^6^ 

7^t80 Sr^TL. SlWf»^'6 2 

s&»&<9&l<97>f ^7 0£«8&3#VCt*£. |4Wf 
^-y'6 8 ({K&tt) fl m7^ 1 7-f^78 2 ({R« 
U) b. ^8W-it84 fcfc^TU m2C0 

thirty — y'6 4 fyt><7)W, 5^7^-V78 kHfic^flT 
V^o i2WW-y'6 4ll ^4 Wi* 
68tHriftUlt^U ^l«®49 (U2 
AlZ^-t) ^XCOzy^yh 1 4C0fzh^m\^.-t6 a |5j 
HWW-y6 2li |3WW-y 
6 6hH«UiiL, mi^JffiM4 9tCIt3C 
-ra^2tf)Jra®5 1 (gl2At^t) f*rC<7)i''-^7 H 

1 4c 7 )£;b^£t!J5&ri><> 

[ 0 0 2 9 ] m 5 Jl ^7^7710 ^-tUlfT^MElT- 
fo*) . 7y y'^y H 1 6 ^tJJUrlll t . y^7M4 
>J 771 2C0Wmm$:^LX^& o /^7r-14(H3Q 

C7)tpQ\KW^. (compartment) £^"LTV^&. ^ftv/ - 
88^1^, y^7M4^SII^0 o 
2r£HTOK*C(i. m^(l ^<H^l^' 7 fy9 

2 i: S 2 £V >y t" U 9 4 fc =& ^7X^^-7*9 0 

A 7 f i J92, 94(i, rngmm^tvy??? 

1 0(crt«^Mtl>o M^(i. A 7 r'J9 2, 

94(1 is^yhi4<7)tp^mmm\*i&<Dm®cD{mz 

[0030] 8^A*yf'Jfa-7*9 0 

(C}5ti t T OT£ fL. yt7M407''J7 TM^^HI 

t^Tti. ^iS^-feV^g 8ti. Crossbow Technologies, 
Inc., San Jose, Cal iforniaT'lBI£:Jx& ^x/P^C 
GX500m«-fe>^-C*S. ^5SJK-feVlf-9 8fc:«t OM^ 
$ix7t:^-^^\ yt7h 1 4^^8 6#5fifcHiMW 
^m^IU^9 9£7)^^^'J^VSVfx^}lft$^^ 0 ^ 

mm^y^-9 8mrMut. A' 7 fy9 2, 94^y 
^ 7 H 9 9 b i*zi&m~tz> . 

[003 1 ] lf^/-c(i2W-Kt$)ot^^ 
7h*^HI»#-h*9 9(i. 'jy^ 7 7r^ij 1 3 
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mjtm^cou^y-'j^fz^bcom^-^m^i 2 1 
t . nmm-t yt9 8 cotz^com^wm^b , y'jr 

fztbco? jju?m$&b, r-ru^f^9)v^mm%b^ 

[00 32] U y^^*y 7r^^yi34ll Ztl^tl 

mm lib#§ lx t * < mmzmMtx . x-^ien^ 

HR&# 1 2 0 . 8tft#H3 1 1 2 H*£Mo T < & 

3mzti& a nMfflwm&i 20(1 a^ffroi^? 
77*1 ocom%&£vni L mi L cD^Tt / zmtyZcn>M$:m 
*&~t&mj±'ftnm 1 4 0 a*ts . 

[00 33] yt7 hO^TCftcWT^^ 1 '— ; JC0tzibCD 

m-*&kft®m 12111^1 wr^y-^niffi 1 4 2 
fc. ^2 cowf& y- 1 44 tm 3 # y- 

: J\B\m 146b m 1 Wffrdr—i?®d& 14 2 

y-«14 2^^«ft!l mi. $3Wf» 

6 6c7){4B^i3tt^H2c7)MM5 1 
^f7M4 CDtihfrCDft WlZMTfo h . H 2 <7)th~ffr 
7^-«14 4i>^^, *-f-bXby7"'J v^'h t 

ruts urn <wr^- 1 4 2 h lejtttMt 

U H2i0tA-r^^— >>'6 4 (H4) &J;lMI4<W-f 

8 (I34<?5^») 3&»&<Z>m#£Sfr$-£. 
H2^tAf^f-y'tHEl 4 4*^«lll H2. 

ft® 4 9 rtt^)yt7 M 4 (OtitoTxnW&tCfo & . 

[0 0 34] S5WW-yl 0 2 iSit/Se cW 
-r^^-'— >>' 10 4^ ? 5 7"^ >y K 1 6 ft5fi*Ca"V 7? h 

14«I18 0° c0^Pi^$>ttT@ES$fLTV^ o 
|5(0^f-yl 0 211 H9 W-f-Vl 0 6 . 

mi oow-vi ost, mi i<nv^^i iot^t 

|6Wf^^y'l 04J1 mi 2<nv4^?l 
1 2MfU m9<7)V4^1 0 6fcS8H£3*VCV^&. H 
9^)7^1 0 611 ^5WW-^1 02t^6 

wr^y-^i 0 4fc^ii'c*&. $5ww 

— s^l 0 211 ®6Wf^f-y'l 0 4fcfcitcM^P 
LTMBU ^l«49rtWyt7M4^ 
*>^£$l5^r&o 7^^108, 110, 1 1 2*\ i 
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4 £ COit^ . ? ^ 7"^. 7 M 6 ftgffcW^>-'— 5/ 
&fM*-F 1 2 2^£3&£ 0 
[003 5] 0li(fXiK4f^ir<?5nr«tt*KU V- (H 
^-tfrf ) cOff^JfSrfflWC. 7^^y^7b 1 4tCf# 

& 0 ^^^MJiTil H^finV^y^^yi 00 

tjy^v y i evw^yy-frkwiw*. m$mm 

3)V7 7 7 7*10 tf*d~ )V7t$—)VT Y UX&mzh& b 

14<^§;frfa^oTffi«3;h.S. -rcoiE^W^ 
EitfcLTjffSU^ Miffed yt7M4^0fi 
a^ffe^g^Jt^TXbPX (JS77) A^V^^-C* 

[0036] W f 108, 110. 112^'i:^tc:^l 
^■^ttXmv-i^l 14ML, ADP50^t 

xf^y^v y 1 63&>^hai^ajs. y i e 

coftmz. nmx—Y net, Mjgft 1 1 8^^> 

Oft^#^- F . W-f^y-'J^kfttf- Y 1 22b 
[0037] 3)V7#— )V^<DB.WtM hCDffl. 

^Vltm^^-A (KHhH ^\ yH7^777-^' 
tT^t^-S X o t,Z^ ?77*^y Y 1 6 ^rtlMMHI 

^ (H^r-T) i:i:i>tc. MJSIf#-Kl 1 6. ft# 
^fW-F 1 1 8fe j;VW^y-^#^-K 1 2 2 

commm^wtkb Lxmm~t& . 

[0038] MJSIt^- Kl 16 iilflCIt m 1 ^ 

Mjstt i 2 4 . m 2 coummt 126, m 3 ^juhjs 

ft 1 2 8 «ttX^4 cDMmmt 1 3 0 Sr-^Oo MJ^ff 
124, 126, 128, 1 3 011 30CDJimWX, 
Y, Z (|H2) ^f^tCi3tt^^^^»yK16c7)SliaE 

[0039] me IZTF-tX d fc. JU}iJSff 124, 12 
6, 1 28, 1 3 0*Jlfi«SEtf#-b*l 1 6±fcrffifltf 
mi^MJgftl 2 4^\ Z|(;j&^^77\7 
H 1 6 £0 h 3 6 £7)MJg^iMjE-r >S . ^4 

«IH 3 OtiK znUz^tz^7 7'^v Y 1 6c0fc-;P 

mm 3 2 jn^jg^M^-r & . $ 2 <DMJKft 1 2 6 & 

«fctfS&3<0MJ£ff-l 2 8^\ ZtL^tlX, Y«| (H 
2 ) £*&ofc?^:/^.y h* 1 60jlfiaK*j|!^r&. 
[0040] tA-f ^y-^^fefr^- M22(l - 
YXYyy'V ~;Vb LTitrS$3Wf^f-y|H 
g#14 6^^LT. |5Wf^f-y'l 0 2 (05) 

*3«j:^6 04 (mscDfaim) &$> 

com^-z. nm.74^1 os, no, ii2^u 

^ft^-^o ^3 Wf ^^-«1 4 6i^«i 
ti. ^5. !6WW-y'l 0 2.1 0 4c7)f5^(c 
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[004 1 ] $><<7)n z ?MW:$:7 7 7'^v H 1 
<y^7M4rtt»l>;K'\ H^^^'TV) 

k 1 6 ^m&i^^^y-xfo o . mmcomte&^z 

[0 04 2] ^>;-7x^ 8i±. SSttT^ 

tf-K 9 9_h££>S 1 2 7»CO|5] 

a yf-yxjxmmm^nMzm^mm^y?? 

7"10t,ZimL. A' 7 f'J9 2, 9 4^?tltl. 0 ffigg 
^-7x^^H8^LT3yha-m^ 
[0043] 

7^iU3-3«M*^=S:l.7o-ft-b«J 
^n5fcfcl2*C2&&. 3^»7P-ft-Ml ^ 
iVetll*l7A. H7B, d7 Cfclj^f. IM7A^^« 
|)]07n-f^-F(l Xf 77°2 0 0^UT» 

J!#l£ 2 8 FMgPT^iJffl«rt^X>f y^Mf V y h *7XT 
7n/7A^il . Tn^^A^^f^Tt^J^mS-r 
&o & LTn^AjWBgL&VvSr&fcf. Xf772 0 

[0 044] 7f 77°2 0 6{:fc^t, ^^flrf/l^ 

mi o**-fy^-7x>f xgn sizmm^tih. 

A y^-7x^7ii7°7/l 8a£7)l 2^t°>-£. 
yt7b 1 4l*KDi^7hm^0!&;tf— h* 9 9<?)1 2i@ 
«f«I^UIfAtl»„ 7f772 0 8Cfe^ 
T . ?7/10M y 7 x -Y 1 8 i: co^T'iE 

j»#!E«r£WUf. Xf-/72 1 Otfel^i^^r 
[004 5] 7f77°2 1 0 £$3\,VC. lTO&5#Bfcfl8i 

f'J92, 94^Hx7m;fUt s yi^ 

[0 04 6] 7f77°2 1 2fc$3WC s f7h^y^- 
7x^7>X^>J->' (H38) iflfaiptl* Xf«y72 14 
fc*5WC, It^l528^^fi^7^77-1 Oh 



l^itM, XfvT2 16t:fc^t, lilT^^h^H 
IftS. A' 7 f'J92, 94^fx7^tl. ;f 
^-7x^X^1 8fctfJt#©2 8fc^)ia^)Sai* 

f-x-y 7f772 1 st^wc. mi . m2. 

13,^4, l5fcj;^6WW-y6 2, 6 
4, 6 6, 6 8, 1 0 04 :ft$8Jffi-feyi?- 

98^, mi. m2. m3*s«tt/m4<?5ji6aLBetn 2 

4 , 1 2 6, 1 2 8fc 1 3 0 t cOfzZbcomMkZm 
ifct&o Xfv7°2 1 Sfciswc. 'jy/A' 7 7r^t 
U 1 3 4tf>?yrt>H?r«. 

[0047] 7f772 2 0 £*31VC. -fey^X^ U- 
y (HI9) ^Hn^tfUEf Xf«y72 2 2fc:i3Vvc s 
«NKaHi=f ^7710 <7)H;®Wtff h £fr 3 0 

7f772 24m^, mi. m2. m3. m4. m 

5£J;t/fl6<W^^— ;x6 2 , 64, 6 6, 6 8, 
1 0 2fc«tt/l 0 4^«figfc:»r5«RI^S. 7f7 
72 2 6ti3Vvt\ t> LtA-r^^"'— >->'IES^S&^tT 

&fM*— K 1 2 2^7>f^;fe«fct/tA*$*#y— >*£f-x >y 
;mi. 3fl2fc ±t/&3<W*$*»y— >*III»1 4 
2, 144fcJ;t;'14 6Hx7m;fUIh 

m2. m3. m4. m^axu : meu^^y~v : 6 2, 

64, 66, 68, 1 02fej;V'104^fx7n 

ho 7f772 2 8^^t, mi. m2. m3. m 

4. m 5i5«fctfS&6 cWf^*— y'6 2, 64, 66, 
68, 1 0 2&J:tfl 0 4^fcl:^f^i, -ifn&J: 
t/4N8t2IE£WBU x J r7h 1 4 &#*Cffiff . WB* 
^U-y (09) ±T-x-^Sr^-^^^ 0 
[0048] 07BO7f772 30m^T, mi . 
m2. m3fcj;^m4c7)M^ltl 24, 1 2 6, 1 2 
8^^'13 0 (Dmft%m%i-& . 7f77°2 3 2(/Z$5 

x ^X . i> L HtmmtcD ¥tify&iE1gl,zW}i¥ LX v 
^>{i\ M^ff^-K 1 1 6Sr^-^nxr?-T(c^t 

7f772 3 4Hfc^t, mi. m2. m3^xw 

m4C0lmi&mtl24, 1 2 6, 12 8^^1300 
fztb<7)i£u&$:ffiML. m^-ty^x? y — y (HI 9) 

±tc^-r^ 0 xf772 3 6(3^t, nmm^y^r 

9S<?)WrfE&m%t& 0 7f77°24 0tfc^t, i>t 

yt9 8ty^7 htfdjg^- h 9 9 1 ommm* 

mz, X^rv7°2 3 8(,z$3^X. nM^y^T 
9) ±fc«M£ijr«. 

[0049] Xf77242t^^t, ^y^-7x^ 
^7710 

-riKra^SfLS. t>LSi3W»*6«f. 7f772 
4 8« 0 — ^^^'YES^A>K\ ^:7f772 

u 9 2 * ti 9 4 « if^coK 0 m utBiw- s ®r»i * -r 
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ts *fLvv^.yT"U*#AL*CX'rvT2 0 6^fcJS 
tfo tL^'7f 'J 9 2, 9 4 3& { A'7f , J f-*— 7' 9 01*1 

/^7^77"1 0 ^^-7 x-f 1 8^^it 

S. 

[0050] •r^0B#*T\ a^ff -djvy ^7^f 
A2coraii;t/7^77' i oii. wsmmrhrtv 

T . U y^'Vs; 7 7r^tyi34 3&*r— ( 13 1 
0) £gB*fr$-S. «HSK«^7^5^10li'r-^t 

as**.* a xmi mmftffinm*immmx$>& . 

[0 0 5 1 ] Xfy72 50(:fe^T, iT/l^r— j&*51 

72 5 2m^, tLHl £fcti3&4<DMEJgftl 2 
4££J21 3 0 ^ Ox — ^ tfZtl^tl L I MI 2 5 0 

2 5 4 £i> V U >7'r\ 7 7r^'J134 j&*r— ^ 7' 
o-y^fciaiitf-S. .IOC: t ^f^Ml^ih 

jf-^/n-y; 1 5 o (gi^w) fifcietrr*. n 

rf^T' ? 5 7V7fA 2 ti s =01" ^ r — 9 tHJ^ 

iix-f y Lfc ^'jy/A' 7 7 7^ ; e , Ji34 tm&<7) 

f-^^ny^l 5 0^S^TIE$it=SrVU3^. 

[00 52] M^M«^fcV^T«. x-^^n >y 
? 1 5 0<OJ38B*rati-^C2b 0 . A«y ?X>f V^Bffite 

*15 2, ?x-f yy'ffl l 5 4 , /7yx^ y^ffi 

15 6, &£X$7*U—X}V—m 1 6 0 W)«KB£HII!=f 

;t^7^77'l ocoWM&'ktsZttfT^&e z\ti^co± 

Xtmi lBiil 4(37K$fLTV^o lot, ~t — ^ 
7°P 7^15 0{1 h H0ieilB#^ 16 2, >f V 

b * l 5 8fe«t^ y;\°? M^IBI«r B 1 16 4^4: 

3fpxh o . >f y bf^ie$i^r H i{i^ 1 g>-c*s . «t 

-*JRS^£fcliX^y&jg (scan rate) ti. ft 

5 'J 1 @cot-*x** V-C* 6 o L*> L3r# 6 . 

tu-f yy^My^vmi 5 8tfzimcomxcr> 

[0 0 5 3] 07C£OXx*yT2 5 6t=feV^, 
fin/-L-7^7VXxA2^\ -r— *7*n-y? 1 5 0<D 



£ 0 7f7 72 5 8fcfcWC 3W7-f^n7n^7 
VI 3 8iz£ v )X^y?bm^tlZ>» Xf772 6 0 

i.^*N0=SrA>a\ «f77°2 6 2^^t, 80OX 
y^JftTtfc^s&^cofltim^SiiS. i> Lz\coM 

xf7 72 5 0t:io o hLz^mmizm-^t 

7 7266 IzMtS . 8\B\CDX4 yf* rfeT L £ t%£T" . 

Lfzm&X\ XT--yT2 6 0tci3V^T. X>fy/f-^ 

[ 0 0 5 4 ] 7f >y 7° 2 6 6 fcrtS V . Wm^m^)}/? 
9=yy~\ 0£M y^-7x>f^l 8fc:5fiE«i§<i. 
If 2 8^f-^7"n7^ 1 5 OOisjMSrUffr 
S. 1^1^7^77-1 0^y^-7x^#g 

i s \zwm^Kh t . wmm^y ?~?7io izn 

[0 0 5 5 ] Xf 77°268^^t, ^77*10t>f 

y?-?2,4 xmz 1 8 fc comcDjEn^mmzmu-t 

h . t L^^iEST'^v^ Xt^ 7 7270 tcfc 

tWya^fc^^tmS. Xx>y7°2 6 8tc: 

{f. X7"«y7°2 7 2tfc^Tf-^7a7^ 1 5 0^ff 
^##52 8^h^ 1 yyn-K$ix^ 0 Xf772 7 4t 
*3V^T. IMi3"^7 ^ 77'yXf^ 2 7)^1/-^ 
a&s s MSi^fttf-^70 7^1 5 0C7)£T£#? 

ac-r-&o xf77°2 7 6^^t, ^tMs^m^ti 

f^7f77°272^1 h LmnfrmftilfXr- >/ 
7°2 7 8^h}ftti > 0 XT-y7°2 7 8k:fcVVC. X-f 

^$ix. If ^^^^^7 r-t^§^S , <! 

•y-lzmtz 9Wyy^~d)Vyr~ \,z%*k h \Xh 0 

\z^ xa y^^7r- texts^}]/? ? y-fzmm 
lx^x a^y7h7xrmt'ii., ^conw? 

iis IBii'X-^ fc LTc0rf/l^7^ 77^SJ|^itW 

[0 0 5 6] i8t^7^-7x^7f7h77 l J 
— V^^JiOBDx— ^HXS (OBD DAT A- RETRIEVAL) X? 

V-ycoMfiK 4^±^7'P7^*^M§^^ 

a. (STATUS) 7n 7 ^300, ^y?Wm (HEAD 
ER INFO. ) 707^3 0 2, KlE'lt# (CALIBRATION IN 
FO.) 7"O7^304fci:^7m>'O-F (SWI 
NG DOWNLOAD ) 7"n 7^3 0 6T'^ o M7n «y ^ 3 
OOil S^flnVL7^77VX^A2^^>£^^ 
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7^77'iot r— 2 8 fc coistoamfcflSB 

f -Sfc#>tf>SBRf*x >y ? (CHECK CONNECTION) ^9>3 
10^^x_6 a ^ >y ff#yn 7^3 0 211 X>f y^' 

[Kit (#SWINGS) ^tk3 1 2. ^^^^CO®^ (# 

ACTIVE CHANNELS) C0tz#>C0^km3 14. 'J— Y^v¥ 
(READ HEADER) ^V3 1 6, OBD«§ft (INITIALIZE 
OBD) (On Board Diagnosis^— ¥±M&) ^>3 1 

8£^rT& 0 #ACTIVE CHANNELS 3 1 4 8^£iX& 

1 14 2; »2Wf*^-^HI» 
14 4; $3Wf^^'-y[lIIS 146 ; S 1 <0jD3&£ 
Itl 24 ; m2^P31JSIf 1 26 ; m3cOtJ[fii^ff 1 2 
8 ; l£4cDflD}SJgftl 3 0 ; te£TfftiSU£-*yV'9 8*C 

READ HEADERS y 3 1 6 B#£ £ ft£ X 
(*T3l^MT1i8IH^T-) £H^L. INITIALI 

ze obd^'^ y 3 l 8 ^tat-ie^ Lfc-r — 9 ^mict h . 

[00 57] CALIBRATION INFO. :/U 7^30 2#>'. fl 
#f (SLOPE) ff320 ; h (OFFSET) 3 2 

2 ; ^7yh (ZERO COUNTS) ff 3 2 4 ; 

0 (CHAN.O) ^IJ3 2 6 ; f-\>*/H (CHAN.l)^ij3 2 
8 ; f-^*/P2 (CHAN. 2) M3 3 0 ; ?-\>*/P3 ( CHA 
N.3) #13 3 2 ; f-**7P4 (CHAN. 4) #13 34;ft 
^)V5 (CHAN. 5) #13 3 6 ; ^~^^)V6 (CHAN. 6) #13 

3 8 ; HXXf^~^^)V7 (CHAN. 7) #J3 4 0 . 
SLOPED 3 2 0 . OFFSETS 3 2 2 . ZERO COUNTS^ 3 2 4 
l*JCOfg£ . */P#J 326. 328. 330. 33 
2. 3 34. 3 3 6. 3 3 Si^t* 3 4 0 iZMLXCOWi 

mnimarcm^ & . *<oatf&#g5S(i . s u b 

£>I^-— >y b^CO^j&*C£>l>o CALIBRATE OBD^V 

342^^t, tfjishm^t fmxj^m^&ty K>wt 

[00 58] M y/^yn- b (swing download) 

7"a«y ^30611 X>f (SWING NUMBER) 

34 4, H£Vf?.$:^>Wk (SCAN NUMBER) i^3 4 
6 £^rr& . SWING NUMBER^ 3 4 4 fi t'^-f y W 
tW#S2 8^r^Vn-K§*Ut*»^L. SCAN NUM 
BER^3 4 6«. T-^iKifec0lHiWia9>f 
-f 0 ^^-^^'-3 4 8^ /7yn-Ht7 

(READ ALL SWINGS) ^^3 4 6*\ £*Ctf)"r— 
^*tW#a2 8fc:^yn-K-r& 0 T^-h (ABOR 
T) ^>3 5 2£ffl^T. ^yn-Ft7y 3 ^ 
ttiihT'^^o t'yygy/nyr^^ (SESSION PROFIL 
E) 5 4£fflWC N locO^-^^yn-F 

ff . w®m®&)v 7^7"io =r;P7 r - . a 

M>?\B\m3 1 2. ■fey^gy^^tS.tt^Wii 
ftfKriTT**. -fe>"?IWMI8 (VERIFY SENSOR OPER 

ATI ON ) ^y3 5 6^\ m9cD^>irm^7 ] J-> 



&ffl<o mmtf-htkfc (COMM. PORT SETTINGS) tf? 
V 3 5 8 £ fflV^T . v U TVPsK— b 5ifl t£5£ § . 

k y'jm-Mt^rai>o mt (close) # 

^y360^ffl^t. — 7x-fX-rXbX 

[0 0 5 9] El9(i. -fey^Kj^IS (VERIFY SENSOR 
OPERATION) X? V—yCDM^-to VERIFY SENSOR OPE 
RATIONS »J — -fe^HBtftl^S (SENSOR REAL 

TIME DISPLAY) #'>y?X3 6 2. (SENSOR I 

DENT ) a ^ A>\ >y y 3 6 4 , Jlitfg ( CURRENT VALUE ) 
a y 7^3 6 6, fe X t^ig^X^-— >y b ( ENGUNI 
TS) Sr^tTV^^-- >y b (UNITS) rj^i^y^'3 

6 8^ffl, 0 Zif— b^ (Z-SURGE TOE) ^3 

7 0 i>m 1 tOjDSfJgff 1 2 4 3&»&<7>r— * t ; X 
fc -7" ( X -HEAVE ) 3 7 2 2 OjD^^tf 12 6 
jjp^CO-r— ^^^t ; Y7,7x^ (Y-SWAY) ^tk3 
7 4^m3^)M^lf 1 2 8*^^f^^L ; Z 

■ t-;b (Z-SURGE HEEL) ^3 7 6 ^4 CO 
MJKftl 3 O^^co-r-^^^t ; h^^yWc 
(TOE DOWN BUTT) ^3 8 1 0)th~T?*>¥— i^® 

B14 2frt>CD?-?%m^L ; ^TCiiai (SENDING BU 
TT ) 3 8 0 2 COtA-T^y-^HI^ 1 4 4 *^C0 
X— ; TtSfttf (TIP BENDING) ^3 8 2 

L ; (RATE SENSOR) ^3 8 4^3EJg-b 

ytf 9 8 ^ cox— ^ Sr^-T-S . 
[0060] i^RT (DISPLAY RT ) ^>386^ 
V^T. SENSOR REAL TIME DISPLAYS >y ?X 3 6 2F*J<0H 
^r H 1-feV-7"f ; -^Sr-^^^ 0 #ihRT (STOP RT) tf? 
V3 88^ffl^T. SENSOR REAL TIME DISPLAY^'^y^X 

3 6 2 ftcommm^^-z- h 0 b >y h ( togg 

LE UNITS) ^^3 9 0#>'. SENSOR REAL TIME DISPLAY 
^7^3 6 2 I^COUNITS^. «y /37A3 6 8 i/Z^W. 

(DIRECT VOLTAGE) ^^^lilfi^ (ENG 
UNITS) CDUTtifrZ-^t&o 4^A~f)Vm% (ENABLE 
SHUNT ) i£9 V3 9 2 £>\ ^1 <7>tA^y— i^HIB 1 4 
2 . m 2 Wffry- =J®$& 1 4 4 33 i 3 cOtA-T^ 
^-^'[H^l 4 6^KIE^-^^^. 
[006 1 ] 0fM<7)tA-r^^-^IlISS 142. 1 4 4 
XXf/ttlte 1 4 6F^SPtcSifl:tffSrM# . TOE DOWN BUT 
Ti^3 7 8 , SENDING BUTT^3 8 0, TIP BENDING^ 

^3 8 2co^tL^ticojEnm^mu-t6zt^xK>. n 

iE*%RS<l-S o fstEEOBD (CALIBRATION OBD) i£?V3 
9 6^fflV^T. mi^SP}lJ^ltl 24 ;^2^MJg|f 
12 6; m3cOjD^fM 2 8 ; S&4 COjP^^ff 1 3 
0 ; |g 1 cOtA-T^.^- ^tHS# 14 2 ;^2 cWtv^*- 
«14 4 ;^3Wr^y-> ? llI»14 6 ; &£V 

nm&±yv9s**ujitamr&. mm (close) # 

^y3 9 8£fflV>T. IM 9 COVER I FY SENSOR OPERATION 
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[0062] mi o{i. mmcoxj yy/^jvy^—jv 
\m^hhh%o^mw-?<rmx'foh« niio^±gp 

i,Z,m8l,Zj]kLtlMffl (SLOPE) ^320, ^7-fe>y h 
( OFFSET ) ff 3 2 2 & «t rM£n# ^ V V ( ZERO COUNT 
S ) ff 3 2 4 ££tf . SLOPED 3 2 0, OFFSET ^J:332 
2fc £ tr/ZER0 COUNTS?? 3 2 4(i. #f+^35A3 
26, 328, 330, 33 2, 334, 336, 33 

£ «, SWI NG0Sfc^S 3 4 4 fcO =T;P 7X^y ^3&*ffJC 
#152 8fc:^yn-K3;ftXV*£j&»£^U SCAN0i5t 
^3 4 6 #t ' — 9 WikftMfttiQfo 54 . z 

}lb— ;L (ZACCLE HEEL) r?^A4 0 0(i. 09t^f 
Z If"— ■ b — )V (Z— SURGE HEEL) ^3 7 GX'fo 

[00 63] Xjdll (X ACCEL) rJ^A4 0 2ti. HI 
9tC^Xb-7" (X-HEAVE) ^3 7 2T&0, ^2 
fiOMLgfH 2 6j&»£>0>t— YflH&Jg 

(Y ACCEL) 37^40411 i9fc*tY^^x>f (Y 
—SWAY ) I^tj^ 3 7 4 *CS> 0 . 3!3<7)MJgff-l 2 8^ 
W-^Sr^jrT&o ZiML^ (Z ACCEL TOE) 3 
7A4 0 612. H9^-rZ^— ■ h*7 (Z-SURGE T 
OE) ^3707260, Hltf«££fU 24A^^)f 
— IItcTD (BUTT TD) r7^A4 0 8{i. 
HI 9 h ^ r ^ y Wt ( TOE DOWN BUTT ) ^ 3 7 

Sr^-T^o tl7Uft(f (BUTT BEND) r?^A4 1 Oti. 
l39£7St1K7Ej*tti (SENDING BUTT) ^3 8 0t'* 
0. ^2 Wf»y-«1 4 4^^0f-^^^ 
SMffilf (TIP BEND) a7A382(l 09tt> 
^5fefiBfttf (TIP BENDING) ^3 8 2*C* 0.^3 
Wf 4 6^^f-^J»^ ^ 

3lJg (ANG RATE) 37A4 1 2(i. 09^^^^^ 
(RATE SENSOR) ^3 84*C*9. ^II^yt9 8 

[0064] HI 1 fti&%3>7X^ yfCD—m 

fy^WMLtzr'-^cDm^MTfcK) . x^ty#^ (sc 
an) i500coi%mz$?M£tifz-4 yn? htfjyhi 5 8 

^ * y #-^-1460*^ 1499^ X'CDJ Vrt? hiZ 

3tiL^-9b. x*^ym j %\5(s\frt>\5\5$.x*M y 

r^h^m<r—^t^^ts\ x^^ymm46ojbmi5 
i5&t><?>^ v-yy°v yymz 2 s v®cD?-?i\mmm 
tc&wc, mi uzmmmxmi oftni&zmr. 

[0 0 6 5] ZMb— )V (Z ACCEL HEEL) 3^40 
L^L^'^ ?^7^oy K 1 6«7x-X34^'t >y 



5 8C4fl.„ XJllII (X ACCEL) r?^A4 0 2ii. 
tm&<7)-$Z>bJJ1&fr*&L. 4 y^9 NWVM 5 8 

[0066] YflDSEg (Y ACCEL) r?^A4 04(i, Y 

x*mMmzm*>&* z^mmhy (z accel toe) r?^ 

A4 0 6«i\ 7*77"^/ K 1 6^*7^3 6fclj3tt 

Zttrttrofll0»ffi£^$\ ZMJgWrJ^4 0 
ei^co-r— ^{i, ZflnjEgb— /Pn^A4 0 0^0-r— ^ 
^ft£»lLTV^£\ y J r7 h 1 4 j&>£>3t<g|fxT 

7pli3 6(l h-;HIi3 2J;H, H7M4t 

MftcOJMHSr^Sf^i&^-S o ^7CTD (BUTT TD) 
r?^A4 0 8ii. ^2JgiS5 1 rt^WHWf 
^^-^'HIS&l 4 2£>£><7>r-^£^r < , ^^x-^ 
ti. Mj&^iE^co^i^Ont. /7y7^y^^yA° 
? WyM 5 8fc:fcv^T^=3^k*»tS. 
[0067] ^7Cfttf (BUTT BEND) r?^A4 1 Oii. 

^l«iW4 9^fett-&H2<^rA-r^y-^iii^i 4 

4*»^>c07 f — Cl^-r-^ii. ^A7h^ 
VM 5 8J:0lfrT\ M^ffi^^iE^ffi^.h±M^t. 7^ 
^=5rM^*M y^7WyM5 8T-fe$i$tL>S . 
Tt^fttf (TIP BEND) 37A3 8 2li s ^l^H4 
9tfclt£, I3WW-yW14 6*^^f- 

9^^ a rof-i'll ^y^7WyM58(; 

h« fmm. (ANG RATE) 7 7 A4 1 2(i. ^HJS-by-^ 

m-t. ■-co^mmnm^Lx^ . m^mm^y^ 

774 0 £M ^ h^VMS 8ftj£-Cfe^l^ 
[0 0 68] HI1 2(i. HI1 li>i!>WW- y0SS 

X— ^ (STRAIN GAUGE CIRCUIT DATA) CDmM^MX 

hh, mm^^y^ (scan number) xfoK). m 

Hl& 5 ? n y#f5T-^tA^^ ( MI CROSTRAIN ) "C* >S . 
A>y?X>f y^glK&jSi 5 2^^^'>y^X^ yaffil 5 
4kri3ivc. StcTD (BUTT TD) 37^4 0 8^ 

mm) texxsmtrnf (butt bend) r?^4 1 of 

(jS*R) WKJjtf. y^7h 1 4CDfztbcDAEcom$: 
^-T,, yt7M47j^7y7^y7ll 564i(:ll 
Ls «7ETDr?^A408 ^fgfc «t Xf®jtMf 
(BUTT BEND) 37A41 Of-^«W\ 
^-To «ft(f (TIP BEND) a7A382f^ (1* 

mm) it. 4y^v^4yvissxM±m.b^ ) o. 

y^yhi 4^®MyA7Mtt:i^y;hux^ 
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[0069] mi 3i2. micotmm+i 24. m2co 

MJKft 12 6, m 3 ^3D3tJKft 1 2 SioX XfW> 4 COM 
}iJg|fl 3 0*^^7-^ ( ACCELEROMETER DATA) C?M 
ftm^MTfo&. mm&X*r*>m^ (SCAN NUMBER) 

TfoK), mm&GmiL~€-cDMmm (acceleration (c 

S) )X*fo& 0 ZMIh') (Z ACCEL TOE) r?^A4 0 
6f-^ (1 jtmm ) tSXl/Z MJgh -/L- ( Z ACCEL 
HEEL) 37A4 0 0f-^ (m&) ii. 4>^7htfJ 
> hi 5 8 f«T-*#:W*e£) 0 . ^tf^lfcffc L T V ^ . 

xmmm a acced 37M0 2f-^ 

t^' Y MJg ( Y ACCEL ) n7A4 0 4f-^ ( Hit ) 

[0070] 014a, 8commm^m 

(ANGULAR RATE SENSOR) £^LT^& 0 flWttj&*;*3f -V 
(SCAN NUMBER) 0 . «WtUIS5lJS (Jg/ 
£!?) (ROTATION (DEGREES/SEC)) TfeSo ^}$J£3 7A 

4 12f-^ (ANG. RATE) (i. ^A7b^yM 

5 8#}£T";ft^ffi^jiU ^)V7?77n>H >v\°? KM 

[00 7 1 ] ^tzAs^-ftfWMZtlhb, -d)V7 

r—coxAyy^co zfjv y 7 y y'cDWtik £ tikx-ffiffix 
XK)^m, ^ikb^^-^fyvyYV-^&Xo 

m % zfjv 777 7~mnz h mmx ^ & 0 mt\i. ^7/ 
^ Ycommnt^mL. ^7^7 Ytfz\±y^7 

z££ffl^£ £ t £ o 9 7 YM±M 

mm.M)V7T-cDx4 yyffim%j\j 74 y-thfiT- 

[00 72] $ A> tC. m*CDzfj]s7Xj yytfzte^JV 
77 7 ?TOb&» h<7)ir—?*. dt)V 7X>fy^^ (ifS 
If \,zmn L £ =f 7 * -)Vf] % tfi t -r - * fc*f t T . T 

^70 7f ^ V^' (Cross- plotting) (#IRJ2\ 

7n7hn^t 0 ) zfflm~t&c\ti>-*imx*$>r). n 
mmnnmrnf-^^co 2 i^±commmtfzmmm 

[0073] ^^fi^y^^yi offflt^^yt 



d[)V 7 77 7"&m^ £fi&t. ay}z°sL — 77°X3 7"7^ 

^tit>co$Lf-7itnx. x^^-^uy 

lf . 7i')V7 7 7 7"^ 7F«t — )VWMH XX/ h 7 vfMCD 

tlzXK). tl)V7^-)VA yn? hm. m& Xt/mzte 

h . 7 ^ 9 7"^ «y K ^^KJ ^ r? V h° ^ - 7 TffiM 

7;77'7x-X^^^i 3&\ $> & V 

[0 0 74] §^>tC. ^tt^^x-^a. #S^-fT^ 
n'VP y r — & fz I * CO zf)V 7r~ zf)V 77 7 

T'zmt't&coizh. mm^mxfo&« t^^-froi 

)V7t— izmWZc 9 A 7°C0 yt7hJ tyM-t htztbte^ 
1^^>^7 L^t^^ hlzm^&ZbtfX'^ h a yt7 
YM, ^W;. i¥$. "5TMtt^^ftil^fc^TV^V^^fg 
^^"-r^. -MtLt. io^3>7r-x^yWc 
tblz&fj 7°coy^7 h^Mt. fc"^yt7 h^'a5^# 
*kL9 -i7°CO 7f)V 7 T — Wfc ^>^& # § o 
[0 07 5 ] ffi^cO^^^'y K^x^b^fflV^^h 
i> *C§ . h h ^%co 7 A 7°C0 3)V 7T—\iZ)£a)7A 7°C0 
7 7 7^ >y F tfMWX'fo h h 0 7 7 7"^ v 

Yn, MfMm. mm. mvim mtif. nji*>b) 

^coi&commz$5\^X \^h\ ^j:7 A 7°ifh h 0 ±12^) 

XoltZ^ — MtLX. llC07f}V7T—74y7'cr)fzZb 
\,Z& 7 A 7" cry 7 7 7"^ yH^L, £C0 7 7 7"^ >y F & 
h h A 7°C0 3)V 7 7 — itZmtyXfo h 

[0076] ;ixiT-#jt^HMM#^oV^Tl^B>1tT 

mmscommizxKifcmzti&^mncoMco 

[mi ] ^mnco-mmmm.{z%^tzmmmm)V7 7 
77"cr)mnmx-M . \mmm)V7 7 77\ 

7 - 7 x >f «t WhSP 3ybV^ $ tt 

7 7'^b^M^W'l)^ fiir^oXYZj^^^^ 

[ii2 a] ^mco-mmmmiz^fzmmmim^7 

7 77'coy^7hfzh^ (Mf) ¥M^tTV^ c 
[113] ^0^--^MFJ«^o^^f)i^y^ 
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[04 ] HI 1 co I V- I vatfhTft* . flHHMi=f^7 

coiii^ * - h t . ? v v y°mmcowmm £ ^ t t v ^ . 

[07 ] *^^-!6WII«fc«ofc«K»^^7^ 
9 ^coi&f^jil £ tkT— }i O ^o-^-v — h (07 A. 
07 B. 07 C) 

[07 a] *^^-nsi!s®«^o tzm^mmjvy 

[07 B] ^0HcO-H]Ef«a^'o^«^flr7-^7 
? 7 ^COi&fNMIg £ 3^$"— il^O 7 n — f - - t- COM ^CO 

[07 C] *^^-HSi5SS«^oJtlSS^ffl=f;P7 

[08 ] t^xM y^-7x^i^ V—yco—MZ^ 
[09] -fe^x^y— yco— 

[01 0] £T co-fey If-^KMt^M^^ - . 
[011] ^er/^7X^ y^fc#-/M h 

[01 2] f^W&rf/l^;^ yy*l,z$mZtifzW~f 

y-t y-fx - ? c90^^T-£> & . 
[013] f^W^rf^x^ yywzffl&Zixttm 

[014] f^W^r=f;P7X>f y^tft£«S^A5a 

[w^rai 

2 ttKKMi=f;P7 ? 5 /yxf^ 
10 MSKflrfrt^?:/ 
18 >f y^-y^-fx#!5 

2 8 

12 

14 y^7b 
16 ^77X 7 F 

62, 64, 66, 68, 98, 1 02, 1 04, 1 2 



4, 1 26, 1 2 8i3 e fcf f l 30 ^i^-fey^ 



3 0 


h-;y° (top) 


3 2 


h-/P (heel ) mm 


34 


7x-7 (face) 


3 6 


h 1 ^ (toe) mm 


3 8 


•JT (rear) fglg 


4 0 


fcJ:OT*> (ribbon) 


54 


V— b (sole plate) 


4 9 




5 1 


m2commm 


5 0 




6 2 




64 




6 6 




68 


3l4cotW^— ^' 


7 0 


®l«7^t 


7 2 




74 


lj§3cW-f -V" 


7 6 




7 8 


jjiscoy-f 


8 0 


m6cov^ 


8 2 




9 2 




94 




9 0 




9 8 




9 9 




1 34 




13 6 




12 0 




1 2 1 




14 0 




14 2 


mi S^EIK 


144 




14 6 




116 




1 1 8 




12 2 




124, 


1 2 6, 1 28, 1 30 MJgft 


18a 


il7°7^ 


18b 





[tun 



(13) 12003-24478 (P20 03-24478A) 
[i2A] [07] 
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(15) ^2003-24478 (P2003-2447 8A) 
m7 A] 



200 



fYES 



{YES 



VIS 



NO 




2W 



fx?? 



fx?* 



22? 



224 



(yes 



NO 



225 

^_ 



-22,5 
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m7 B] 



234- 



230 

_2_ 



mm? 



m 



232 

_l 



240 



24-2 



i 



2j«^ 



NO 



244 



YF5 



2*5 



J Xx?7* 206 I 



-252 



-254 
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[07 C] 





256 











253- 



260- 



NO 



NO 



YES 



NO 



[VE5 



262 



<Z>£fc=8? 



YES 



g |W250 



270 
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[®9] 



VERIFY Sgj 30a Or*ePWT30N 



366 



J63 



SENSOR ROM. TIME DISPLAY 



- SEMSOR 10ENT 


CURRENT VALUE | £NG UNAS 


- Z-mtZ IDE 


-5 G J S 


-X-HEAVE 


-19 (ft 


- Y-SWY 


0 c$ 


-7-SJRCE HEEL 


•2 G'S 


- TOE DOWN 3UJT 


-1.576 U-STRAJN 


- sbong sun 


-1.507 U-STRAJN 


TIP 8EN0ING 


-777 U -STRAIN 


RATE SaSOR 


929 OEG/SK 





TOGGLE UNITS 



CALIBRATE 080 



--J96 



[[Hi 2] 



STRAIN GAUGE CIRCUIT.- DATA 











( X2 \ 
15? \ 








!5C 




154 


158 

Y tea 



— -butt TO 

BUR BEND 

TIP BEND 
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[tUl 0 ] 

™**mm T T T T T T T T 

WTZ^=t 0125 0J5 ^ °^ -2-4903 -1*309-14^41 1718 

m^hm -,I s ^ "i »-g-«s 

«J£7 402 404 406 

SWING SCAN 2 ACCEL X Y Z ACCa 

HEEL ACCa ACCa TOE 

0 1 -OJ 6J -DM -OJ 

0 2 -OJ 7.8 -OJ -1 

0 3 -OJ 5.5 0 0 

0 4 -0.3 5J OJ 1.3 

0 5 -OJ 5J OJ 0 

0 6 -OJ 8 -2 0 

o i -oj 5 oj o.a 

0 3 -OJ 6J -2J 0.3 

0 9 -OJ 7.3 OJ 0 

0 10 -OJ 5-0.8 1 

0 11 -GL3 6.5 -OJ 1.3 

S !| "OJ 6 -13 -OJ 

0 13 -0.3 6 J OJ OJ 

0 14 -OJ 7J -1 =1 

0 15 -0.3 6 J -2.3 -0.8 

0 16 -OJ 7 J -0.3 0 

0 17 -0.8 7.3 OJ 0 

2 13 -0.3 5 OJ -1J 

0 19 1J 7.3 -OJ -OJ 

0 20 -OJ 7.5 0.5 0 

0 21 -OJ 5 0 1 

0 22 -1 AS -Q.8 -1 

0 23 -OJ 5.3 -2 0 

0 24 -1J 6.5 -1.3 1.3 

0 25 -U 5 -1 o 

0 26 -OJ 5 OJ -J J 

0 27 -OJ 6.5 OJ -OJ 

o as -0.3 5.3 -OJ 0 

0 29 -0.5 6.5 -0.3 0 

0 30 H3J 6J 0.5 0 

0 31 -OJ 6.5 OJ -0 3 

0 32 -a5 6.5 -0.8 0.8 

0 33 -OJ fi.5 -1 1 

0 34 -0.3 5 o.5 0 

S \ S S S S 

344 346 375 372 374 370 



408 


410 


332 


412 


aurr 


SUIT 


TIP 




TD 


BEND 




SATE 


82-2 


-9.9 


0 


-?0.6 


S4.7 


-9.9 


0 


-18.9 


32-2 


-9.9 


0 


-20.5 


812 


-9.9 


0 


-20.6 


84./ 


-9.9 


0 


-20.5 


84./ 


-9.9 


0 


-20.5 


84.7 


-9.9 


0 


=20.8 


84.7 


-9.9 


0 


-20.5 


84.7 


-9.9 


0 


-20.5 


84.7 


-12.4 


0 


-20.6 


84.7 


-9.9 


0 


-20. B 


84.7 


-933 


0 


-20.5 


34.7 


-9.9 


0 


-20.6 


34.7 


-9J 


0 


-20.6 


84 7 


-9.9 


0 


-20.6 


34.7 


-9.3 


0 


-20.6 


34.7 


-9.9 


0 


-20.6 


84.7 


-3.9 


a 




37.2 


-9.3 


a 


-20.5 


84./ 


-9.9 


0 


-20.5 


84.7 


-3.9 


0 


-20.5 


84.7 


-9.3 


0 


-20.5 


84.7 


-9.9 


0 


=20.6 


84.7 


-9.9 


0 


-20.6 


84.7 


-9.3 


0 


-20.5 


84.7 


-3.9 


0 


-20.6 


84.7 


-9.9 


0 


-20.5 


84.7 


-7.4 


0 


-20.6 


84.7 


-9.9 


0 


-20.6 


34.7 


-9.9 


0 


-20.5 


84.7 


-9.9 


0 


-213 


84.7 


-9.9 


0 


-22.3 


84.7 


-9.9 


0 


-213 


34.7 

s 


-9.9 


0 


-213 


378 


) 

330 


s 

382 


S 

33* 



[g|13] 



ACCEUROMETER DATA 




— -ir | 2 H. 

Wi«J win i or ii 
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mi 1 ] 







400 


402 


404 


406 


403 


410 


382 


412 


SWING SCAN 


/. ^ca x 


y 


I ACCEL 


BUTT 


BUTT 


TIP 


MG 






HEEL 


ACCEL 


Acca 


TOE 


ro 


8EM0 


BENO 


RATE 


0 


1460 


-10.3 


-46.3 


33 


-13.3 


-577 7 


-336 1 


_T7n s 
— j/U.a 


-I53.1 


a 


1461 


-10.3 


-48 


34 5 


-15 






—335.4 


-164,9 


0 


14S2 


-10.3 


-46.3 


35^3 


-15.J 


-4^3-2 


—62-1/ 


-400.3 


-173.5 


0 


1453 


-tu 


-50.8 


35 




-813.7 


-415.1 


-tan 


0 


1464 


-11 


-513 


35 5 


IfLS 




-303.8 


-439.3 


-190.7 


0 


1465 


-10 


-55 


36^5 


-is ^ 


-371 


-79 1.4 


-444.7 


-201 


0 


1466 


-1QJ 


-56.3 






-323.7 


-779 


-439.5 


-209.5 


0 


1457 


-11J5 


-573 


383 


it a 


=276.4 


-764. 1 


-474,4 


-216.2 


0 


1468 


-11.8 


-50 


39*5 




-229.1 


-746.3 


-459.2 


-225.1 


0 


1469 


-12 


-613 


41*3 




'"^ 


-729.4 


-504 


-233.5 


0 


1470 


-12 


-63 


Ji 




-132 


-709.5 


-533.7 


-240.5 


0 


1471 


-113 


-65.3 




-1/J 


=-82.2 


-639.7 


-543.5 


-249.1 


0 


1+72 


-11.5 


-65.8 


43 


=173 


-34.9 


-667.4 


-56JJ 


-25S 


Q 


1473 


-12.3 


-67.3 




— 17.5 


14.9 


-645 


-578.1 


-2619 


0 


1474 


-115 


-53.3 


44.3 


-IS 


59.3 


-620.2 


-593 


-269.7 


0 


1475 


-12.5 


-73 


^j. 


-13 


109.5 


-595.4 


-607J3 


-275.5 


0 


1476 


-12.3 


-72.5 


4/.j 


-13.5 


151.9 


-573. 1 


-6215 


-285.2 


0 


1477 


-It. 3 


-76 


47.5 


-18.3 


199.2 


-5483 


-637.4 


-2911 


0 


1478 


-12.3 


-76.8 


46.3 


-17.3 


244 


-523.5 


-652.3 


-300.7 


0 


1479 


-13.3 


-78.5 


50 


-19 


?88.4 


-4a8.7 


-667.1 


-309.2 
-318.1 


0 


1480 


-13J 


-31.3 


503 


-20.3 


323.7 


-473.9 


-681.9 


0 


1431 


-13.5 


-30.8 


51 


-18.3 


371 


-449 


-596.7 


-324.7 


Q 


1432 


-13.5 


-83 


52 


-17.3 


413.4 


-424.2 


-71 1.5 


-333.3 


0 


1483 


-13.8 


-84.3 


53 5 


-19 


453.2 


-396.9 


-726.4 


-341.9 


0 


1484 


-13.5 


-35.5 


533 


-19.8 


490.6 


-369.7 


-/26.4 


-3512 


0 


1485 


-14.3 


-86.3 


543 


-19.5 


527.9 


-344.3 


-741.2 


-362.5 


Q 


1436 


-i3.a 


-88 i 


54-3 


-18.3 


5613 


-31 7.5 


-755 


-376.2 


0 


1457 


-14 


-88.8 


55.8 


-20.3 


59 7. 7 


-292./ 
-265.5 


-770.9 


-391.7 


cr- 


1439 


-iia 


=30 


56.5 


-20.5 


530 


-785.7 


-4113 


0 


I4S9 


-14 


=90 


57.5 


-20.5 


654.9 


-235.7 


-735,7 


-434.7 


0 


1490 


-13.5 


-92 


53.5 


-20.3 


6823 


-205.9 


-300.5 


-462.1 


0 


1491 


— 1 3 s 


-92 


59.3 


-21 


707.2 


-171.2 


-300.5 


-493.1 


0 


1492 


-133 


-93 5 


59.B 


-22 


724./ 


-136.4 


-315.3 


-529.1 


0 


1493 


-13.3 


-94 5 


62 


-213 


737.1 


-96.3 


-830.2 


=5711 


0 


1494 


-11.8 


-93.8 


51.5 


-20.8 


749.5 


-54.5 


330.2 


-518.3 


Q 


1495 


-13 


-955 


82 


-21 


757 


-7.4 


-845 


-566.5 


0 


1496 


-13.8 


-97.3 


62.5 


-20.5 


759.5 


412 


-359.3 


-713.1 


0 


14S7 


-13 


-96 


54.3 


-20.3 


757 


91.3 


-359.3 


-774.3 


0 


1498 


-14.5 


-96.5 


63.3 


-20.3 


744.6 


141.4 


-874.6 


-833.2 


%j 


1499 


-14.5 


-92.5 


121 


213.3 


-97.1 ■ 


-1927.7 - 


•10376.3 


-386.5 




1500 


221.3 


-121.3 


48.3 


-76.5 


32B.7 


-947.7 


-1571.4 


-943.3 


0 


1501 


-102.5 


-43.3 


41.3 


-13 


704.7 


-523.4 


-563.3 - 


-1068.5 


0 


1502 


-33.3 


-52.3 




-11.3 




-863.4 


-439.2 - 


-10875 


0 


1305 


-72.3 


-27 


3.3 


4.3 


5518 


-590.5 


-2372 -11 08. 1 


0 


1504 


-18.5 


-46.5 


16 


-13 


189.3 


-3017 


-474.+ - 


•1250.7 


0 


1505 


-17 


-43 


31.3 


5.5 


104.6 


-111.5 


-756 


-1194 


0 


1506 


-9 


-51 


41.5 


-4.3 


271.4 


69.5 


-593 


-1103 


0 


1507 


-4 


-35.5 


35.3 


-5.8 


305.3 


287.3 


-474.4 


-994.7 


0 


1508 


-0.5 


-36.5 


313 


-13.3 


231.5 


297.7 


-489.2 


-961! 


a 


(509 


-2.3 


-433 


315 


-14 


181 J 


176.1 


-622.5 


-981 


a 


1510 


-3.5 


-52.5 


34.3 


-14 


254 


64.5 


-573.1 


-3853 


0 


1511 


-5.3 


-53.5 


29.3 


-1S.5 


405.9 


75.9 


-415.1 


-757.6 


0 


1512 


-8.5 


-53 


313 


-16 


495.6 


121.5 


-34! 


-549.4 


a 


1513 


-9 


-50.8 


32.3 


-12.5 


435.5 


126.5 


-429.9 


-522J 


0 


1514 


-93 


-53 


36.5 


-1Q3 


341.2 


143.9 


-5633 


•437.2 


Q 


ISJJ 


-v 


-49.8 


37, 




144.4 


223.2 


=607.3 


-513.3 


? 

344 


345 


375 


> 

372 


374 


-? 

370 


J. 


e 

320 


382 


J* 
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G 0 1 D 9/00 G 0 1 D 9/00 T 

92029 xxrjy^V-K ?7s.A)V 92026 XX3>f^-F K-)V ■ TV* 

10197 x^Ljl— 862 
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